PCX **^'*'™-^^ISiliiS!SPSP"<»OANIZATO^ 



INTCRNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TOEATY 



(51) Internattonal Patent CtassiBcatioii 6 • 
C08F g/32, ClOL 1/22 


Al 


(11) Internatioiial PubOcatioii Number: WO 98/28346 
(43) Internatiomil PubUcatioii Date: 2 July 1998 (02X)7.98) 


(31) Internatioiial An>Ucatkm Nmnbers PCTyuS97/22064 
(23) Inteniatlona] FlUng Date; 17 December 1997 (I7.1Z97) 

(30) Priority Data: 

08OT0^4S 20 December 1996 (20.1196) US 

(Tl) Applkaat: FERRO CORPORATION [USOIS]; 1000 Lakeside 
Avenue Cleveland, OH 44! 14-1 183 (US). 

(72) Inventors: DEVER. James, 49 Pincwood Drive. Medina, 
OH 44256 (US). BALDWIN, Lany. J.; 326 Baker Street. 
Beiea, OH 44017 (US). KINDER. James, D.; 6311 
Columbiana Road, New Middletowo. OH 44442 (US). 


(81) Designated States: AL. AM, AT. AU. AZ. BB. BO, BR BY 
CH. ON, CZ. DE, DK. EE. ES. FI. OB. GB.* HU.' 
IS JP KE. KG. KP. KR. KZ. LK, LR. LS. LT, LU. LV 
Np. MO. MK, MN. MW. MX. NO, NZ, PL, PT, RO RU 
SD. SB, SO, SI. SK. TJ. TK TK TT, UaTuO. U^ 
Eurasian patent (AH AZ. BY. KO. KZ. MD. RU. TjTtM) 
Emx)pcan patent (AT. BE. CH, DE, DK. BS. Ft, FR. GB 
GR. IB.rr.LU,MC,NL.Pr.SE^. *. rR.uB. 

Published 

With itttermuional search fepon. 



(74) Agent* CLARK. Kenneth, A.; Rankin, WU, Porter A Qaik 
LLP. Suite 700, 925 Euclid Avenue, Clevdand, OH 
44115-1405 (US). 




(54) Title: MONOAMINES AND A MEniOD OP MAKING THE SAME 
(57) AhstTMt 



FOR THE PURPOSE OP INFORMATION ONLY 
Code, used to UeoUfy Swe,p«tyeothePCrontheltaBt p«ge. of p«„phlet, puUbhing totenational appllc«ions under the pct. 



AM 
AT 
AU 
AZ 



DP 
BG 

ai 

BR 

BY 

CA 

CF 

CC 

CH 

CI 

CM 

CN 

CU 

cz 

DB 
DK 



Anuria 

Ausnlti 

Aieibai^ 



BuiUoft Faao 



Canida 

C^otnl Aftian Republic 



Cflte d*1voift 



Chtu 
Ciifat 

Czech Bepiiblfe 
Ccrmtny 
nenmaxt 
Rstoeia 



n 
ill 

GA 

GB 

CE 

GH 

GN 

GR 

HV 

IE 

fL 

IS 

IT 

JP 

KB 

KG 

KP 

KR 

KZ 

LC 

U 

UC 

LR 



Spain 
Fiatind 



Uoked Ktngdoni 
Ghana 



Kungaiy 

belaiMl 

brael 



Italy 

Japan 

Kenya 

Kyxgyoaat 

Democratic RDoplB'i 

RepobUc of Kofa 

RepabUc of Korea 



SaiuLoda 



Sril^ 
Libeiia 



IS 
LT 
LU 
LV 
MC 
MD 
MG 
MK 

ML 

MN 

MR 

MW 

MX 

NB 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SB 

SG 



Latvia 



Republic or MoldovK 



lim Ibmcr YitBoilav 
Republic of Maccdooia 
Mall 



Mciico 
Niger 

Nexheriands 



Mew&alaad 



sr 


Slovcttia 


5K 


Slovakia 


SN 


ScQcfial 


SZ 


Swazilad 


TD 


Chad 


TO 


Togo 


TJ 


Ta^klttan 


TM 


Tuttmenlitaa 


TH 


Tartuy 


TT 
UA 


Triaidad and Tobago 


Ukrafaie 


UG 


Uganda 


US 


United SiaiBB of Ame 


uz 


Uabekiitan 


VN 


Viet Nam 


yu 


YufosMi 


zw 


Zimbabwe 



BoRugal 



wo 9808346 



PCT/US97/Z2064 



Title: UOROMmiBS AND A UBTBOD OF 
UMCZHG THE SMB 

The present invention concerns novel oligomeric olefin 
monoamines and methods of raaJcing the same. More particularly, 
the present invention concerns new halogen- free oligomeric 
olefin monoamines that when added to fuels can be used tc 
control or limit the formation of undesirable deposits in 
various coii5)onents of combustion engines. 

Baclsgrniinrt 

Deposit control fuel additives are well-known in the prior 
art. Such additives serve to limit the formation of unwanted 
deposits in engine intake systems (e.g., carburetors, 
manifolds, valves, fuel injectors, combustion chambers, etc.). 

A significant deposit control fuel additive that is 
currently en?)loyed in todays fuels is made by the chlorination 
of polybutene followed by the amination of the chlorinated 
polybutene to yield a polybutene amine. The polybutene amines 
typically contain from about 0.25 to about i.o percent residual 
chlorine . 

In light of today's concerns regarding halogen co!t?)o\mds , 
it is desirable to reduce or eliminate the presence of chlorine 
or other halogens in fuel additives. The present invention 
meets this need for it provides a process and a material that 
is free of any halogens. 
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fliiimnnrY Qf The InYention 

The present invention provides a novel halogen -£res 
additive including oligomeric ole£in monoamines having tbe 
formula : 



-CH, 



CH, 



CH2— C 



CH, 



/ 

-CHaCH 



CH^NHs 



The additive may also include an oligomeric ole£zja 
monoamine having the formula: 



CHa 



CHa 



CH2 — C 



CHa 



-CH CH 

I 

NHa 



CH, 



CH, 



The invention may also include an olefin oligomer 
monoamine having the following structure: 



— CH, 



CH, 



CH. 



CH, 



CH, — C 



CH, 



■CH 



CH, 



H 



NH, 



-CH 



CHa 



The oligomeric olefin monoamine is produced by first 
epoxidizing a specific class of oligomeric olefins to provide 
epoxidized oligomeric olefins, converting the epoxidized 
oligomeric olefin to an alcohol, and then aminating the alcohol 
to provide the oligomeric olefin monoamine. The oligomeric 
olefin that may be employed in the production of the oligomeric 
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olefin monoamine is any oligotneric olefin wich unsaturation ia 
the terminal monomer unit. 

The oligomeric olefin monoamine of the present invention 
is useful as an additive in fuels and Ixibricating oils. 

The foregoing and other features of the invention are 
hereinafter more fully described and particularly pointed our 
in the claims and the following description setting forth In 
detail certain illustrative embodiments of the invention, these 
being indicative, however, of but a few of the various ways in 
which the principles of the present invention may be employed. 

Detailed Descriptipn 

The present invention provides an oligomeric olefin 
monoamine that is essentially halogen free. The oligomeric 
olefin monoamine has the following formula or structure: 



— CHn 



CH, 



CH3 



CH2— C 



CH3 



/ 

■CH,CH^ 



The invention may also provide oligomeric olefin 
monoamines having the following structures: 



CH, 



— CH3 



CH3 



CH, — C- 



CH3 



■CH- 



■CH 



'CH3 



NH2 



CH, 
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CH, 



CH, 



— CH, 



I 

c 



CH2— c 



CH- 



CH 



CH, 



NH2 



CH, 



CHj 



CHj 



n 



The oligomeric olefin monoamine of the present invention 
is useful as an additive for use in fuels and oils. Fuels 
include, for example, gasoline or motor fuels, aviation fuels, 
marine fuels and diesel fuels. Oils include, for example, 
crankcase oils, transmission oils and gear oils. 

Generally, the oligomeric olefin monoamine of the presecc 
invention is produced by epoxidizing an oligomeric olefin co 
provide an epoxidized oligomeric olefin, converting t-*?i> 
epoxidized oligomeric olefin to an alcohol and then aminatisg 
the alcohol to provide the oligomeric olefin monoamine. 

The oligomeric olefin utilized to produce the monoamine of 
the present invention may be derived from various sources 
including polyisobutylenes and polybutenes. The key to the 
oligomeric olefin that is useful in the practice of the present 
invention is that such oligomeric olefin must display 
unsaturation in the terminal monomer unit. Polybutene is the 
commercial name for oligomers manufactured from C^ olefin 
refinery streams of catalytic or steam- cracked petroleum. The 
olefinic portion of these C4 fractions consist mainly of 
isobutylene, but also contain other C4 olefins. Products 
consisting entirely of polyisobutylene are also commercially 
available. 

Commercial polyisobutylene provides a material having the 
following chemical structure in its terminal monomer unit : 
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P^2 



C 




CH3 



Additional end group structures that may also be present 
in commerciaO. polyisbbutylenes and polybutenes are as follows : 



These oligomeric olefins will also produce oligomeric olefin 
monoamines using the process of the present invention. At 
least two of the above structures can be found in commercially 
available polybutene products (although the ratio of these 
structures generally differs depending on the nature of the 
catalysts used to produce polybutenes and polyisobutylenes) . 

The average molecular weight of commercial polybutenes and 
commercial polyisobutylenes of interest is generally greater 
than about 400, preferably from about 400 to about 3,000, more 
preferably from about 600 to about 2,200 and most preferably 
from about 800 to about 1,600. Notwithstanding the foregoing 
ranges, it is understood that the practice of the present 
invention is possible with any commercially available 
polybutene or polyisobutylene oligomers having any number 



CH 




c 




— c 
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average molecular weight between about 400 and 3000, and having 
unsaturation in the terminal unit. 

Typical useful polyisobutylenes and polybutenes that are 
commercially available today include, for exao^le, Indopol^ 
H300 (Mn 1300) from Amoco; Parapol® 950 (Mn 950) or Parapol* 
1300 (Mn 1300) both from Exxon; Napvis® 30 (Mn 1300) or 
Ultravis^^ 10 (Mn 950) or Ultravis® 30 (Mn 1300) all from 
British Petroleum and Glissopal® ES 3250 (Mn 1000) from BASF. 

The initial step of the preparation of the compositions of 
the present invention is epoxidation of the unsaturation in the 
oligomeric olefin. Preferably, the epoxidation reaction occurs 
by reacting the oligomeric olefin with hydrogen peroxide in the 
presence of an organic carboxylic acid. Due to the high 
viscosity of the starting oligomeric olefins, the epoxidation 
reaction is desirably carried out in a hydrocarbon solvent. 

The amount of the hydrogen peroxide is generally from 
about 0.5 to about 2.5, and preferably from about 1.5 to about 
2.0 moles per mole of olefin based upon the number average 
molecular weight of the olefin. ThB organic carboxylic acid is 
generally a monocarboxylic acid having a total of from 2 to 4 
carbon atoms with acetic acid being preferred. The amount of 
the organic carboxylic acid is generally from about 0.15 to 
about 0.5 moles, and preferably from 0.25 to about 0.40 moles 
per mole of olefin based upon the number average molecular 
weight of the olefin. In addition to this organic carboxylic 
acid, an acid catalyst is also required. The acid catalyst can 
be one or more organic acids, or one or more inorganic acids, 
or combinations thereof which are utilized to effect the 
epoxide reaction. Such a reaction is described in Or gan ir; 
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£ecQ2cidea» vol. l, Wiley-lnterScience« New York, 1970« Daniel 
Swem, at pages 340-369, which is hereby £ully incorporated by 
reference. Examples of specific acid catalysts include 
methanesulfonic acid, toluenesulfonic acid, sulfuric acid, 
phosphoric acid and the like and are utilized in small amounts 
as from about 0.0025 to about 0.030 moles per mole of the 
olefin based upon the number average molecular weight thereof. 

The hydrocarbon solvent utilized in the epoxidation 
reaction can generaaiy be amy inert orgemic solvent, that is a 
solvent which does not enter into reaction with any of the 
reactants. Such solvents include aromatic solvents having a 
total of from about 6 to about 9 carbon atoms with specific 
examples including xylene, toluene, C9 aromatic and the like, 
an aliphatic solvent having from about 6 to about 10 cai^on 
atoms with specific examples including isooctane, heptane, 
cyclohexane and the like, or various aliphatic substituted 
aromatic conqpounds and the like, as well as combinations 
thereof . 

The temperature of the epoxidation reaction will depend on 
the organic acid used and is a function of the stability of the 
intermediate peracid and the reaction rate thereof. For acetic 
acid, the reaction temperature is generally from about 60**C to 
about 85^C, desirably from about 75 to about 85**C, and 
preferably from about 78^*0 to d2*C. SuitcUDle reaction 
teR^)eratures for other organic carboxylic acid reactants will 
range according to the stability of the intermediate peracid 
and their reactivity. Some acids can be run at reaction 
temperatures as low as 20 ^C. Inasmuch as the reaction is 
exothermic, it is generally necessary to cool the reaction 
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after it has commenced to maintain the temperature within the 
above ranges. The reaction is generally conducted ac 
atmospheric pressure, preferably imder an inert atmosphere such 
as nitrogen. 

The epoxide is a viscous t colorless to light yellow liquid 
which can be isolated by the removal of the solvent by a 
variety of conventional techniques such as vacuum stripping, 
wiped film evaporation and the like. The degree of epoxidation 
or conversion is generally about 90 percent. The resulting 
intermediate is used without further purification in the 
subsequent reduction step. 

It will be appreciated that epoxidation can be achieved by 
any of the methods employed in the conversion of olefins to 
epoxides, and the present invention is not limited to the above 
described technique. Also, it will be appreciated that various 
reagents can be used to effect epoxidation including, for 
exan^le, t -butyl hydroperoxide, peracetic acid and m- 
chloroperbenzoic acid. 

The epoxidation step yields materials with the following 
end group structures: 
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In a subsequent step of the process, the epoxide is 
converted to an alcohol by catalytic reaction with hydrogen. 
This hydrogenation is performed at elevated temperatures aw^j 
pressures in the presence of a metal catalyst. Examples of 
suitable metal catalysts include Raney nickel, nickel on 
kieselguhr, copper chromite, platinum on carbon, Raney cobalt 
and palladium on carbon systems. Raney nickel is a preferred 
metal catalyst. This hydrogenation step is also performed 
using hydrogen gas at a pressure of at least about 400 psi. 
Hydrogenation may proceed at any ten^erature . However, in 
order to have rates consistent with commercial practice a 
temperature of about 125 or higher is preferred. Prefercd^ly, 
the temperature of the reaction does not exceed about 250°C. 
During pressurization and heating, the hydrogenation vessel is 
preferably agitated. Organic solvents such as 

methyl cydohexane, xylene, toluene, C9 aromatic solvent and 
hydrocarbons such as isooctane, heptane, cyclohexane and 
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various aliphatic substituted aromatic conpounds or mixtures of 
the foregoing may be added to the vessel to reduce viscosity. 
However, solvent selection should be made carefully so as tc 
avoid reduction of the solvent during hydrogenation. 

The alcohol prepared by the hydrogenation is predominately 
the anti-Markovnikov product. This product is the preferred 
product for the amination as well. Other methods used tc 
produce the anti-Markovnikov product enploy lithiimi alumintam 
hydride with aluminum chloride^ a mixture of lithium dissolving 
metal reduction in ethyl amine and butanol, and mixtures of 
diborane and sodium borohydride. Other methods for the 
reduction of an epoxide to an alcohol are outlines in the 
series "Compendium of Organic Synthetic Methods," Wiley- 
InterScience, Mew York, 1971. Ian T. Harrison and Shuyen 
Harrison or "Advanced Organic Chemistry. " John Wiley and Sons, 
New York. 1992, Jerry March, pages 443 and 444. Such 
references are incorporated herein by reference for the 
teachings relative to hydrogenation. 

The alcohol may be removed from the vessel and then the 
amination may be performed as a wholly separate step. However, 
it will be appreciated that the amination step may also be 
conducted in the same vessel, if desired, the alcohol solution 
can be separated from the catalyst using such conventional 
techniques as filtering or decantation. 

The alcohol formation step yields materials with the 
following structures: 
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CH2OH 



— CHjCH 



CH, 



.CHj 



CH 



CH, 



OH 



CHj 



OH 



— CH 



CH 



CHj 



^CH, 



The next step of the process is the amination of the 
alcohol . Amination is conducted using liquid ammonia (NH3) 
under elevated pressure and temperature in the presence of a 
metal catalyst. Examples of suitable metal catalysts are 
discussed above, with Raney nickel once again being a preferred 
metal catalyst. Amination is performed using ammonia gas at a 
pressure of from at least about 1000 psi and a temperature of 
at least about 150 *C. Preferably, amination is not conducted 
using a tenperature in excess of about 260*C. Prom about 2 to 
about 200 moles of NHj are used for every mole of alcohol 
product being converted. In addition to the NHj, hydrogen gas 
is preferably charged to the vessel so as to increase the 
vessel pressure 100 to about 500 psi beyond the level created 
by the NHj gas. 

During amination, the vessel is preferably agitated. 
Organic solvents such as those listed above in connection with 
the hydrogenation step may be added to the vessel to promote 
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agitation. Also, preferably amination is performed using ^-H^p 
addition of a side reaction suppressant that serves to suppress 
the formation of undesirable secondary amines. Examples ct 
such side reaction suppressants include, for exanqple, 
carboxylic acids such as acetic acid. Additionally, it is 
believed that the addition of materials such as glymes cr 
polyethers may be used during amination to enhance the 
solubility of the ammonia thereby helping to suppress the 
formation of undesirable secondary amines. 

After amination, the amine is separated from the catalyst 
(e.g., by filtration) and is recovered by solvent stripping. 

Amination yields materials with the following end group 
structures : 



'CH2NH2 

15 — CH2CH: 



10 




— CH- 



CH3 



20 



— CH CH 

CH, ^CH3 



25 The oligomeric olefin monoamine final product that is 

generated by the process may be diluted with solvent (s), for 
example, C, aromatic solvent or toluene, to the desired percent 
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basic nitrogen as is well-known in the art. Dilution 
facilitates mixing of the final product with the oil or fuel to 
which it is to be added. The final product can also be added 
to a carrier to facilitate its use. The carrier may have a 
synergistic effect on the properties of the final product. 
Suitable carriers include conventional products such as mineral 
oils and poly (oxyalkylene) derivatives. The final product o£ 
the present invention will generally be employed in a 
hydrocarbon distillate fuel boiling in the gasoline or dieseL 
range, but use of the final product in other fuels such as 
aviation and marine fuel is also contemplated. Generally, a 
dilution of from about 50 ppm to about 2000 ppm additive in the 
fuel is desired. 

In order to demonstrate practice of the present invention, 
the following illustrative examples are provided. The specific 
embodiments described below are intended to illustrate, but not 
to limit, the present invention. 

BpQxidation Qt Pnlyolftfin 
A 1.0 h f lask ' was charged with 300g of Ultravis 10 
(British Petroleum polybutene) and ISOg of heptane. The 
material was stirred until solution was con^lete. The reactor 
was then charged with 7.94g of glacial acetic acid, 0.97g of 
85% phosphoric acid and 0.7g of 50% sulfuric acid. The mixture 
was then heated to 80 "C. A constant feed addition funnel was 
charged with 42. 9g of 70% hydrogen peroxide. The peroxide was 
added dropwise to the reaction mixture over the period of one 
hour. The reaction was then stirred at 80'C for an additional 
6 hours. The reaction was then cooled to room temperature. 
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The aqueous layer was separated and discarded. The organic 
layer was then washed twice with 300 ml of water. After the 
organic layer was washed to remove the acids from the product 
ic was then dried and stripped of solvent to yield 303g of 
epoxidized polybutene with an oxirane value of 1.27. 

ExaiTOlft TT 
Hydroaenation Of Pnlvhiit^gno Bpnvirit* 
Several batches of polybutene epoxide were prepared by 
using the procedure outlined in Example I to make a large 
quantity of the epoxide. A 1.8 L Parr reactor was charged with 
500g of the polybutene epoxide. The epoxide was then diluted 
with 250 ml of methyl cyclohexane and 25g of Raney nickel 
catalyst were added. The reactor was purged with nitrogen and 
then evacuated such that there was no oxygen left in the 
reactor. The reactor was pressurized with 650 psi of hydrogen 
gas. The agitator was started and the reactor was heated to 
160*C. When the reaction reached 160"C, the pressure was 
adjusted to 900 psi by adding hydrogen. The reactor was 
stirred at 160"C for three hours. At the end of the three 
hours, the pressure in the reactor had dropped to 780 psi ac 
the end of the three hours . The pressure in the reactor was 
again increased to 900 psi by adding hydrogen and the reaction 
was stirred for an additional hour at 160**C. The reactor was 
then cooled to room temperature and the pressure in the reactor 
was vented until the pressure in the reactor was equal to 
atmospheric pressure. The product was removed from the 
reactor, and the catalyst was removed from the product by 
filtration. The solvent was removed from the product by 
distillation to give 400g of the polybutene alcohol. NMR 
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analysis indicated that the epoxide was 82% converted to the 
terminal alcohol « 

Ryampl^a TTT 

AminaM'nn Of ThP> pmvhnr^no ivinoH^i 
A 1.0 L Parr reactor was charged with 140.789 of 
polybutene alcohol prepared as outlined in Example II. The 
reactor was then charged with 17.52g of Raney nickel, 120. 77g 
of xylene and 25.09g of water. The reactor was sealed, purged 
with nitrogen, and charged with 151. 7g of liquid anhydrous 
ammonia. A hydrogen cylinder was attached to the reactor and 
the pressure of the reactor was increased by 150 psi with 
hydrogen. The agitator was started and the reactor was heated 
to 230*C. The pressure of the reaction when the reactor 
reached 230'C was 3100 psig. The reaction was stirred for 16 
hours at 230 'C. The reaction was then cooled to room 
temperature and the pressure of the reactor was vented into a 
scrubber system to trap the unreacted ammonia. The product 
solution was then removed from the reactor, and the catalyse 
was then removed by filtration. To remove any unreacted 
ammonia from the product the product solution was then washed 
twice with 150 ml of water. The water washes were separated 
and discarded. The product solution was dried and stripped of 
solvent. Analysis of the product to determine the % basic 
nitrogen revealed that this reaction gave product with 0.35% 
basic nitrogen which represents a 34% conversion based on 
available hydroxyl group. 
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Amlnar.inn Of Thft Pn^vh1l^pnl> in r^nhm 
A 1.0 L Parr reactor was charged with 129.4g of polybutene 
alcohol prepared as outlined in Bxan^le II. The reactor was 
then charged with 26. 5g of Raney nickel and l3B.7g of xylene. 
The reactor was sealed and purged with nitrogen. The reactor 
was charged with 250g of liquid anhydrous ammonia. A hydrogen 
cylinder was attached to the reactor and the pressure of the 
reactor was increased by 100 psi with hydrogen. The agitator 
was started £md the reactor was heated to 220^*0. The pressure 
of the reaction when the reactor reached 220*'C was adjusted tc 
3000 psig by venting excess pressure. The reaction was stirred 
for 16 hours at 220''C. The reaction was then cooled to room 
ten^erature and the pressure of the reactor was vented into a 
scrubber system to trap the xinreacted ammonia. The product 
solution was then removed from the reactor^ and the catalyst 
was removed from the product solution by filtration. The 
product solution was washed twice with 150 ml of water to 
remove any unreacted ammonia. The water washes were separated 
and discarded. The product solution was then dried and 
stripped of solvent. Analysis of the product for % basic 
nitrogen revealed that this reaction gave product with 0.39% 
basic nitrogen which represents a 38% conversion based on 
available hydroxy 1 group. 
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A 1.0 L Parr reactor was charged with 166. 829 o£ Ultravis 
10 alcohol prepared as outlined above in Example II. The 
reactor was then charged with 18. Og of Raney nickel and 166. 08g 
of xylenes, amd ilg of glacial acetic acid. The reactor was 
sealed and purged with nitrogen. The reactor was charged with 
150. Ig of liquid anhydrous ammonia. A hydrogen cylinder was 
then attached to the reactor, and the pressure of the reactor 
was increased by 250 psi with hydrogen. The agitator was 
started, and the reactor was heated to 220^*0. The pressure of 
the reaction when the reactor reached 220'C was adjusted to 
2200 psig. The reaction was stirred for 16 hours at 220"C. 
The reaction was then cooled to room temperature, and the 
pressure of the reactor was vented into a scrubber system to 
trap the unreacted ammonia. The product solution was then 
removed from the reactor, and the catalyst was removed from the 
product solution by filtration. The solution of the product 
was washed with 150 ml of water to remove any unreacted 
ammonia. The water washes were separated and discarded. The 
product was then dried and stripped of solvent. Analysis of 
the product for percent basic nitrogen revealed that this 
reaction gave product with 0.63% basic nitrogen which 
represents a 63% conversion based on available alcohol. 

It is to be appreciated that practice of the present 
invention is not limited to the specifics disclosed herein, the 
examples having been provided merely to enable those skilled in 
the art to have means by which to evaluate the presenc 
invention. Accordingly, it is well within the scope of this 
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invention to vary the reaction conditions set forth herein as 
may be necessary to accommodate the reactants selected. 
Noncritical steps in the recovery of the product can be varied 
depending on the equipment eo^loyed as well as the preference 
of the operator. 

Based upon the foregoing disclosure, it should now be 
apparent that the process of the present invention will carry 
out the objects set forth hereinabove. It is, therefore, to be 
understood that any variations evident fall within the scope of 
the claimed invention and thus, the selection of specific 
reactants as well as processing conditions can be determined 
without departing from the spirit of the invention hereic 
disclosed and described. In particular, deposit control 
additives according to the present invention are noc 
necessarily limited to those having the polyolef ins exemplified 
herein or the mole ratios en^loyed. Moreover, as noted 
hereinabove, other reaction temperatures can be substituted for 
those disclosed herein. Thus, the scope of the invention shall 
include all modifications and variations that may fall within 
the scope of the following claims. 
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Whflt la Claimed; 

1. A halogen-free additive composition for use in fuels 
and oils including an oligomeric olefin monoamine having cbe 
formula : 



-CH. 



■c— 



CH, 



Oil 



/ 



CH^NH; 



-CHjCH 



V 



CH, 



2. A halogen- free additive as set forth in claim 1 
further including ah oligomeric olefin monoamine having at 
least one of the following formulas: 



I 

C — 



CH3 



•CH, — C- 



CHj 



-CH CH 



CH, 



NHs 



CHj 



-CH,- 



CH, 



CHj 



CHj 



►CHj— C 



CH, 



^NHj 

-CH CH 

"^CH, "^CH, 



3. A halogen- free additive con^osition as set forth in 
claim 1 wherein the molecular weight of the oligomeric olefin 
monoamine is from about 400 to about 3»000. 

4. A halogen-free additive composition as set forth in 
claim 1 wherein said oligomeric olefin comprises 
polyisobutylene . 
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5. A method of forming a halogen-free oligomeric olefin 
monoamine composition for use as an additive comprising the 
steps of: 

A) providing an oligomeric olefin; 

B) epoxidizing the oligomeric olefin to provide 
epoxidized oligomeric olefin; 

C) converting the epoxidized oligomeric olefin to 
an alcohol; and 

D) aminating the alcohol product of said step C to 
provide the oligomeric olefin monoamine. 

6. A method as set forth in claim 5 wherein said 
oligomeric olefin comprises an oligomeric olefin that displays 
unsaturation in the terminal monomer unit of the oligomeric 
olefin. 

7. A method as set forth in claim 5 wherein said 
oligomeric olefin comprises polyisobutylene or polybutene. 

8. A method as set forth in claim 5 wherein said 
oligomeric olefin includes materials having the following end 
group structure: 



9. A method as set forth in claim 5 wherein said 
epoxidation step B yields a product having the following end 
group structure: 
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•c o 



10. A method as sec forch in claim 5 wherein during said 
step C said epoxidized oligomeric olefin is converted to aa 
alcohol by catalytic reaction with hydrogen at elevated 
temperature and pressure. 

11. A method as set forth in claim 5 wherein during saxd 
step D said alcohol is aminated using ammonia under elevated 
temperature and pressure in the presence of a metal catalyse 
and a side reaction suppressant. 

12. A fuel composition con^rising an additive* said 
additive including an oligomeric olefin monoamine having tfce 
formula : 



I* 



-CH3. 



CH, 



CH3 



•CH2— c 



CH, 



CH^NHs 



-CHjCH 



13 . A fuel composition as set forth in claim 12 wherein 
said additive includes an oligomeric olefin monoamine having at 
least one of the following formulas: 



CH, 



-CH, 



CH, 



CH, 

I 

•CHj — C — 



CH- 
I 

NH2 



•CH 



^CH, 



CH, 
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CH3 



MH2 



— CHy 



c 



CH,— C 



CH 



CH 



\ 



CH3 



CH, 



CH) 



CH, 



n 



14. A fuel composition as set forth in claim 12 
comprising a material selected from the group consisting of 
aircraft fuel, gasoline « marine fuel and diesel fuel. 

15. A method of producing an oligomeric olefin monoamine 
for use as an additive comprising the steps of: 

I. providing a source of oligomeric olefin; 

II. epoxidizing the oligomeric olefin by reacting 
the oligomeric olefin with hydrogen peroxide in the 
presence of an organic acid and an acid catalyst to 
provide epoxidized oligomeric olefin; 

III. converting the epoxidized oligomeric olefin co 
an alcohol by catalytic reaction with hydrogen; and 

IV. converting the alcohol to an oligomeric olefin 
monoamine using ammonia under elevated pressure and 
temperature in the presence of a metal catalyst. 

16. A method as set forth in claim 15 wherein said 
organic acid of said Step II con^rises a carboxylic acid. 

17. A method as set forth in claim 15 wherein said 
hydrogenation reaction of said Step III is conducted in the 
presence of a metal catalyst. 

18. A method as set forth in claim 17 wherein said metal 
catalyst con^rises a material selected from the group 
consisting of Raney nickel, copper chromite, platinum and 
palladium. 
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19. A method as set forth in claim 15 wherein said Step 
IV is conducted in the presence o£ a side reaction suppressant. 

20. A method as set forth in claim 19 wherein said side 
reaction suppressant coxnprises a material selected from the 
group consisting of a carhoxylic acid, a glyme and a polyether. 

21. A method as set forth in claim 15 wherein during sadLd 
Step IV hydrogen gas is utilized along with said ammonia under 
elevated pressure. 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Intera4tioa«l applicatioa No. 
PCTAiS97/23064 



A. CLASSIFICATION OF SUBJECT MATTER 
IPCC6) :CO«F a/32; ClOL 1/22 
USCL : 44/412; 323/333.7.333.8. 374, 379 

Accorfina to IntMntiioBal Pftteat ClatiiCcatioo OK) or to both 



oationol claiiiCcaiioo aad IPC 



a HBLDS SEARCHED 



MiaimuB doeamoatatiQo louohed (clusiGealiott sysM followed by cUnificatioa lymboli) 
U.S. : 44MI2; 333/333.7. 333 J. 374. 379 



Docameatetioa aewehcd other than ramimum docttmeatatioa lo the exteat that neb doeumeati are rachided in the Gelds 



Electranie data base coasulted doring the ietenialMmal search (aene of data base aad, whete practicable, seaieh 



tsnas ased) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Caiegoiy' 



CitaticB of doeuneat. witfi iadteatioa« whera appiopriaae, of die lelevaat 



Relevaat to elaia Me. 



A 
A 
A 
A 
A 



US 5.1Q3»061 A (BLACaCBOROW ET AL) 07 April 1992 (07-04- 
92), column 1. lines SS-S9; column 2, lines 2S-29; examples; 
column 3» lines 37-40. 

US 4.022,589 A (ALQUIST ET AL) 10 May 1977 (104)5.77), s 
entire document. 

US 4,526,936 A (JACHIMOWICZ ET AL) 02 July 1985 (02^- 
85), see entire document. 

US 4,558.101 A (JACHIMOWICZ ET AL) 10 December 1985 (10- 
12-85), see entire document. 

US 5,346,965 A (DEVER ET AL) 13 September 1994 (13^94). 
see entire document. 

US 5,583,186 A (DUNCAN) 10 December 1996 (10-12-96). see 



1-4 & 12-14 

1-21 
1-21 
1-21 
1-21 
1-21 



Fx! Foflber doeameata an listed ia the coaihiuaiiaB of Bos C. Q]] See patent family 



BT 



doeumcal whiob may ihnm doubtt ca ptari^ ateinfa) cr which b 
cM ID MtaWiib Um publkacioa 4am cT i ' 
tpceial rMMB («i ipMilMd) 



aid OM b MaOkl vidi lb* .pplkattaa but cmd to «a«MW 
«to pmeipl* or thMiy tndcrlriaa th» invtMieii 

tfecufflot of pvtkolv nUmnm; His elaiaad tnvMMioe coaot I 
coiMdmd fio*«l or canaai b« cooudarw! U> ta*oK« ta invtiMiro m 
vlMB tha docuatai k tifcaa iloa* 

docunral of pwkvSm nUmmm ih« clafai«4 ovMliea cnM I 
caniadarad lo iavehrc la invattita itcp wb«a ibo docuBOi i 
coabmd «id> oa« or nofo odi*r •ucfa documaao. Mich i niiitiiiiMi ii 
boot obvious to a ponoo tkiUod ia tfM art 

documam ro«tob«r of dM tant patani fmkify 



Date of the actaal conpletioa of the iateraatiooal seanh 
03 MARCH 1998 



Date of meiliag of the mteraeiioaal seareb report 

2 6 NAB 1398 



Name aad mailiog address of the ISAAiS 
Commiuioncr of Patenu aad Tndcnarica 
Bex PCX 

WaahtDgton. 0.C 30231 
Facsimile No. (703) 305-3230 



AutMtized officer 



/i^CEPHlA TOOMER /^^^^^^ 



Telephoee No. (703) 308-< 



Form PCT/ISA/210 (aeeoad ihcctXiuly I992)e 



INTERNATIONAL SEARCH REPORT In»n.aii«iBl .ppli«tioo No. | 

PCTAJS97a2064 


C (Cootxou 


alioaX DOCUMENTS CONSIDERED TO BE RELEVANT | 


Categofy* 


CitBtioa of documcal. with iodicaiioo. when ■ppropriate. of the relevaot pasnges 


Rclevaol lo cUn So. 1 


A 


EP 382405 B (BP CHEMICALS) 30 November 1994 (30-11-94), 
see entire document 


1-21 



Form PCT/ISA/210 (coatiBuatioo of iccoad shcetXiuly 1992)* 



